Single-crystal CdTe semiconductor has been widely used in X-and γ-ray radiation detectors for various applications since the 1960's. The important advantages of such detectors (in comparison with Si-and Ge-based detectors) are the significant expansion of the sensitivity toward higher photon energy range (up to 1 MeV) and the possibility to operate at room temperature without cryogenic cooling. The use of CdTe in detector performance requires the production of CdTe single crystals with an electrical conduction close to the intrinsic one. This is associated with high purity and perfect crystalline structure of the material. During the last decade, it has been shown that X-and γ-ray detector characteristics improve if one of the ohmic contacts to a CdTe single crystal is replaced with a Schottky contact. This type of detectors is characterised by extremely low dark currents and favourable conditions of the collection of charges generated by absorption of a high-energy photon. However, the influence of Schottky contact parameters on detector performance, and also the charge transport mechanism in Schottky diodes have not been clarified until now.
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In our contribution, the Au/n-CdTe Schottky diodes with a high rectification factor (10 7 -10 8 at V= 0.5 V), low reverse current (10 -12 -10 -9 A at V = −1 V) are investigated.
Depending on the semiconductor resistivity (10 2 -10
4 Ω cm at 300 K) and treatment of the surface of a single crystal before the vacuum deposition of Au, the observed current-voltage (I-V) characteristics of diodes exhibit a wide variety of shapes. The obtained experimental data on the charge transport mechanism in Schottky diodes based on of both n-and p-type CdTe are summarised taking into account the results reported earlier. The variety of the observed I-V characteristics is explained in the framework of the Sah-Noyce-Shockley theory for generation-recombination in the space-charge region of a p-n junction adapted to a Schottky diode. It is shown that the I-V characteristics of CdTe-based Schottky diodes can be described only in certain cases and only for forward bias by the often-used semi-empirical formula formally introducing the diode "ideality" factor. Both the value and the behaviour of reverse current observed experimentally in a number of cases contradict this formula. On the other hand, all variety of I-V characteristics of investigated Schottky diodes can be qualitatively described in the framework of the Sah-Noyce-Shockley theory.
The most effective generation-recombination centres are known to be impurities and point defects which create energy levels near the middle of the band gap. As a practical matter, it is important that the influence of these levels can be substantially reduced. It is possibly to decrease reverse currents and improve key parameters of CdTe Schottky diode X-ray and γ-ray radiation detectors introducing a doping impurity creating levels sufficiently distant from the middle of the band gap. Because of an increase in the concentration of generation-recombination centres, the carrier lifetime decreases a little. This causes an undesirable increase in reverse current however, on the other hand, the generationrecombination current proportional to the value p 1 = N v exp[−(E g -E t )/kT] will decrease at E t < E g /2. At sufficiently small energy E t , reverse current can become much less in comparison with current in a diode fabricated with the use of specially undoped material that is observed in experience.
